Demineralized bone particle impregnated poly(l-lactide-co-glycolide) scaffold for application in tissue-engineered intervertebral discs.
Demineralized bone particle (DBP) contains powerful bioactive molecules that facilitate new bone or cartilage growth. We developed hybrid scaffolds of poly(l-lactide-co-glycolide) (PLGA) with various concentrations of DBP (DBP/PLGA), of which phenotypes on intervertebral disc (IVD) cells were investigated. The hybrid scaffold has a cylindrical donut shape with two distinct parts; the inner is for the nucleus pulposus (NP) and the outer is for annulus fibrosus (AF). Rabbit NP and AF cells were seeded into the inner and outer regions of the DBP/PLGA scaffolds separately. Disc cell viability in DBP/PLGA scaffolds was superior to pure PLGA scaffold and increased with increasing DBP concentration. In vitro- and in vivo-formed tissues were characterized by RT-PCR, Safranin-O, Masson's trichrome staining and immunohistochemi- cal staining for type-I and type-II collagen. DBP/PLGA hybrid scaffolds revealed more active expression of disc phenotypes, as characterized by protein and mRNA expression, than the PLGA control. This study provides valuable information for potential disc replacement using DBP and PLGA.